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Calibration Laboratory of e
Schmid & Parlner =

Engineering AG
Zoughnussirasse 43, 83004 Lurloh, Swiizerland

Solwwalzarisohor Kallbrlordisnst
Survice sulsse d'étalannago
Survialo svlzzera dl taratura
Swiss Colibratlen Sorvice

o

Accradited by the Swias Accrediialion Service [SAS) Aceroditation He.: SCS 108

The Bwiss Aceredilatien Borvics |8 ono of the signsiories io tho Ta
fuitiiataral Agroamant for tho reoognlilen of callbration cortlilcnios

Eliant Motorala MDb

|GhLIERATIﬂN CERTIFICATE : |

Objoct EX3DV4 - 5N;3730

Gorlifleate No: EX3-3730_Aug12

Calitsrntion procadurala) QA CAL-01,v8, QA CAL-14,v3, QA CAL-23.w4, QA CAL-26,v4
Callbration procedure far dosimetric E-field probos

Calitrlion dista: August 24, 2012

This caliation cariflcsis dosumants the racoabilily b notlenal standaddla, whieh realiza the physioal units of mesguremants (51,
Tha mensuramants and tha uncoraintion with caniidanes prabability afe givan on the following pages and are part of the corficats.

Al enlibrations hava baan eanduetad in the elosad laboratary fociity: anvirenmant temparaturs (22 & 3°C and humidily < 70%.

Colibration Eoulpmant uaad (MATE erllenl for oalibrailon)

FIHITIIEI $1£nr_l1rll:l:l N o - R EI-I ﬁﬁiﬁcnnmm:- l;lﬂ.] H:lmhlﬁ-j‘ El:l:.llll..-,_rellm\
Pawer malor FA4 100 GIMNZ03074 #0-Mar-12 {No. 217.015608) Apr-13 _
| Pawer sansor E44134 M4 1400007 #0:Mnr-12 (Mo, 217-01600) Apr13
Roforonco 3 dit Attonuntor | SN: BE064 (30) 27:Mar12 (No, 217-01831) Apr-13
Roforonon #0 dil Allanuatar Sil: SHOBG (200) 27-Mni-12 {No. 21701520} Apr- 120 ,
| Halaranca 30 d Allanuaior SN: 56120 (30b) 2F-bnr-12 (Mo, 217-01832) Apr-13
| Rofaronce Prabe £S30V2 | 8N: 3013 20.D0c-11 (No, E53.3013_ Doc11) | Dee-12 N =
DAE4 5N; 660 20.Jun-12 (No. DAE4.660_Jun12) | Jun-13
Soconduwry Stondards |0 Chack Data {in house) = Schadulod Chock
RF genarator HP B04RC uaammmwnn A-Aug-00 (in housa ehack Api-11) In house chack: Apr-13
Hatwark Analyzar H* BYG3E LIS37 3005686 18:01-01 {in hours chack Ciel-113 _In heunn eheek: Ocl-12
Hina Funalion Signature
Calibrated by Jatan Kostrall Laboralory Techalalan 3 [‘ {
¥ - —
! l'|I| pa— -
Approyac by, Kalls Pokevle Toohnlonl Managar - “%:f:@
_F:-_n:i‘!ur.--" ] —
lnsund: August 26, 2012
This alibration eartificate shall not be reproduced axcapt in full withou! wriltan appraval of the |aboratary.
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Callbration Laboratory of
Schmid & F'arlner

Enginuurln?
Enuuhﬁuiﬁh‘!llb 3, BO04 Eirlah, Swizarland

Bahwaolzorisohor Kallbriordionst
Barvica suleio d'dialonnago
Barviglo avlizoro ol laraturs
Byelas Calllsrallon Barvioa

Agcradiiad by (ho Swiss Accraditation Sarvice (SAS) Acoreditation Ne,: SCGS 108
The Swise Acoraditation Sorvice s ono of the signatarios to the EA
Muilillataral Agrasmant for tho recognition of callbratien corlificales

Glossary:

TSL tingua simulnting liguid

MNORMx,y,z sansitivity in fron space

ConvF sanailivily In TSL f NORMzx, v,z

DGR dindn comprossion point

CF Groml Tastar (UdUl"I.f aycla) of tha BF algnal

AB, C maodiilation dependent linearzation paramalars

Palarization ¢ i rolation arcund probe axla

Palafizalion & % rotation around an axis that |s in the plano normal to probe axis (al measuremant canter),

Lo, §i =0 s normal (o probe axis

Calibration is Performed According to the Following Standards:

n) |EEE Sid 1828-2003, “IEEE Recommanded Practica for Dalormining the Penk Spatial-Averaged Spacific
Abzorplion Rate (SAR) in the Human Hoad from Wireless Communications Dovicoa: Mansuramant
Techniguos®, Decembar 2003

by IEC 822001, "Proceduro 1o measure tho Spocific Absorplion Rate (SAR) for hand-held devices usaed in close
progimily to the ear (frequancy range of 300 MEz 1o 3 GHz)", February 20056

Methods Applied and Interpretation of Parameters:
+  NORMx.y,z: Assossed for E-field polarization & = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 wavaguide).
NORMx,y,z are only intarmadiate values, 8., the uncertaintins of NORMx,y,z does not affect the E*-field
uncartainty inaide TSL {soo bolow f‘unvﬂ

s NORMDs v = NORME.V.7 * froguency_responsa (sae Fraquoenoy Responsa Chart). This inoarization is
implementad in DASY4 software versions later than 4.2, The uncertainly of the frequaency reaponse |s Included
In the stated uncortainty of CenvF.

s DCPxyz: DEP are numerical linsarizalion paramalers assessed based on the data of power sweep with C\W
signal (no uncerlainty required). DCP does not dopond on frequency nor media,

«  PAR: PAH s the Penk lo Average Ratio that is not calibrated but determined based on the signal
characloristics

e Axpz Beyz Cryz VRxy2 A, B, C are numerical linearization paramaotors assessed based on the data of
powar aweap for apacific modulation signal, The parameters do not depond on frequancy nar madia, VR ia the
maximum callbration rango axprossed in RMS voltago across the diada,

s ConvF and Boundary Eifect Paramaters; Assessad (n flat phantom using E-field (or Temparalure Tranafar
Standard for f < B00 MHZ) and inside waveguide using analytical fiald distributions based on powar
maasuramanta for = 800 MHz, The same sotups are usad for assessmant of the paramaotors applied for
boundary compansation {alpha, depth) ef which lyplcal uncertalnty values arc glven. These parameters are
ugad in DASY4 aoflware 1o iImprove proba poournoy closo to the boundary. The sensitivily in T5L carresponds
to NORMx,y,z * Convl® wharaby the uncartainty correaponds to that given for ConvF, A frequency dependant
ConvF is used in DASY varsion 4.4 and higher which allows extending the validity from & 50 MHz to £ 100
MHz,

= Spherical isolropy (30 deviation from isolropy): In a field of low gradients realized using a flat phantam
axpoand by A pateh antannn,

s Sepgor Qffizal: The sensor ofisel correaponds o the offaet of virual measuramant centar fram the prabe tip
(on probe axis), Mo tolerance requirad.

Caorliflonta Mo: EX3-3730_Aug12 Page 2 af 11



EXI0VA - SN:TI0

Probe EX3DV4

SN:3730

Manufactured:  October 19, 2009
Calibrated: August 24, 2012

Calibrated for DASY/EASY Systems

(Mote: nan-campalilile with DASY2 ayatom!)

Cortifloote Mo: EX3-3730 Augld Page 3 el 11
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EX3DVd- SN:3730

Augusl 24, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3730

Basic Calibration Parameters

Sonsor X Sonsor Y Sansor Z | Uno (kn2)
| Norm (uV/(V/m)')* 041 0.52 0.49 £101%
DeP (mv)" 100.4 1019 100.3
Maodulation Calibration Parameters
uib Communication System Nama AR | | A B [ VR Une"
N { | @8 | e | ™V | (ke3)
. S .1 000 | X | o000 | 000 | 100 | 1072 | s30%
¥ | 000 | 000 | 100 | 1607
B 7z | ooo | ooo | 100 | 1663

“The raluurted uncertalnty of measurement is stated as the standard unca?i&lnly of measuramant

priLiltipl

probabillity of approximataly 95%.

ad by the coverage factor k=2, which for a normal distribution corresponds to a coverage

A Tha uncorinintios of Norm.¥ .2 do ned affect the 12 -fiald unceralnty inslde TEL (see Pagos & and B),

Murmarical inonrizstian paramatar: unearalinly nol raguirad.
¥ Uncartninty n detarminad using the max. daviation from linear responss applying roctangular disirbution and is exproasad fof the aguin of e
Tilel winluii,

Corlificnio No: EX3:3730_Aug1 2 Pagn 4 of 11



XAV SNAFI0 Auguat 24, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3730

Calibratlon Parameter Dotormined in Head Tissue Simulating Media

Relative _ | Conductivity Dapth Unet,
f(MHz)" | Pormittivity" {Sim)" Convl X | ConvFY | ConvFZ | Alpha |  {(mm) {lm2)
750 41.9 0.8 9.38 9.38 9,38 047 | 077 | +120%
B35 41,5 080 | agh | 808 B.69 032 | 085 | £120%
1810 d0.0 1.40 7.6z 762 7.62 0.54 .41 | £12.0%
1950 400 1.40 7.38 7.6 738 | 054 | 074 | £120%
2450 39.2 1.80 8,90 6,90 690 [ 081 | 087 | +120%
2800 | 380 1.06 6.72 6.72 872 | 046 | 081 | £120%
5200 d6.0 4,66 480 4.90 4.80 0.35 1.80 131 %
5300 6.9 476 473 4.73 473 | 035 | 180 | £131%
5600 355 507 | 438 4.38 4.38 0.40 180 [ £131%
5800 353 5.:27 4724 | 424 | aza | 046 | 180 | x131%

¥ Fraguanay validily of £ 100 MHz only applios for DASY vA.4 and highar (son Paga 2}, olsa [t (s realriclad o 2 80 MHz, The uncartalnly is the R88
of his CoiwF unasftalnly ol calibration fragquancy and Iha uncorainty far tha indiestad fraquancy band,

P At trigquinclion bilow 3 GHE, tha valigily of lasus pafamelen (e and «) osn be relaxed lo & 10% if lquid compenaation tormula i apphed o
minanurad SAR enluok, Al fraquancios abova 3 GHz, the validily of lesue paramatar { aid o) i8 /esticted (o £ 5%, The uncartainty (s tho 1255 of
tho Conul® uncartainty for indicated targo! tsaue paramtars.

Corlilicate Mo: EX3-3730_Aug12 Page 5 of 11




EX30V4- SNA70 August 24, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3730

Calibration Parameter Detarmined in Body Tissue Simulating Media

rr———

f () © Fﬂmli‘i‘ll"mv' cﬂ.}‘;{ﬁwr Convl X_| ConvF Y | ConvEZ | Alpha ?r'-'-"rl':' : “.Jk."'?i
760 55,5 0.96 8.21 9.21 921 | 038 | 082 | +120%
e | BB2 0,97 010 8.10 pi0 | o2z | 140 | +120%
1810 63.3 1.62 7.45 745 746 | 046 | 077 | £120%
1950 53.3 1,52 740 7.40 740 | 049 | 074 | £120% |
| 2460 | 627 _1.85 6.86 686 | ©GBG | 080 | 060 | £120%
| 2600 52,5 2,16 8.60 8.60 660 | 080 | 080 | £120%
6200 49.0 5.30 413 4.13 413 | 045 | 190 | £131%
5300 48,9 B.42 3.94 3.94 394 | 080 | 180 | %131%
5600 48.5 577 340 3.40 340 | 055 | 190 | £131%
5800 8.2 5.00 3.81 3.81 381 | 060 | 180 | #131%

& Fraguancy validity of & 100 Miiz only appiles for DASY vd.4 and highar (seo Page 2}, olse if s realricled 1o £ 50 MHE. The uncoitalnty s tho RES
of thas Convl® uncarlainty sl calibralion equancy and tha uncertainty for the indicatod fregquincy band,

¥ Al lisguenclos below 3 GHz, tha valldity of temus paramaters (e and o) can be relnsod lo 2 10% il lquid cempanaation fanmali i spplad to
misnnurad BAR vilues. Al lequencies above 3 GHz, tha validily of tisnua parameteais (u nnd o) s restrolod lo 1 6%, The uncertainly (o the [R55 of
thin GonvE uneaiainy iof indloaied isrgoel issus parmmatorns,

Cortificate Mo: EX3-3730_Augi2 Pagn G of 11



EX 30— SNATI0

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

TRER

e

et

|
.,,,‘......... !

Auguiai 24, 2012

Ungertalnty of Fregquency Response af E-flald: £ 6.3% (k=2)

Caortificale No: EX3-3730_Aug12
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EX3DV4- BN.A730

August 24, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM
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Unoertainty of Axial Isotropy Assossmaont: £ 0.5% {k=2)
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EXanvd- 8N:a730 Augusl 24, 2012

Dynamic Range f(SAR}ead)
(TEM caoll , f = 900 MHz)
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Uneortainty of Linanrity Assessmaont: £ 0.6% (ke2)
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EX30Vi= SN:A730 Augusl 24, 2012

Conversion Factor Assessment

fm 036 Mz WGLS R (H_convF) = 1810 MHz WELS R22 (H_conf)

i
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L] 3w £l L] o i L] ] ¥ 1]
e A T e TR D
Deviation from Isotropy in Liquid
Error (§, 9), f = 900 MHz

10 08 D8 04 02 00 02 04 06 00 10
Uneertainty of Spherical Isotropy Assossmaont: 1 2.0% (ke2)

Corllillcato No; EX3-3730_Aug12 Paga 10 of 11




Ex3DVA- 8MN:5730 August 24, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3730

Other Probe Paramoters
Sensor Arrangement ~ Triangular
Conneetor Angle (*) 1388

“Machanical Surface Datection Mo " enabled |
Optical Surface Detection Moda === disnbled

‘Probo Overall Length i 437 mm |
Probe Body Diamatar 10 mm
Tip Length ' 8 mim
Tip Diamatar ~ 2bmm
Probe Tip lo Senaar X Calibralion Polit 1 mm
Proba Tip to Sansor Y Galibration Point 1 mm
Frobo Tip lo Sonsor Z Galibralion Point 1 mm
Recommaendad Measuremant Dislance from Surface - Z mm

Caorliieala Mo EX3-3730_Augi2 Page 11 of 11




g Behwalzorsehar Kallbrlardionst

ol Sorvico sulnuo d'éialonnago

5 Sorvizio mvizzare di taralura
Swinn Callbration Sorvice

Calibration Laboratory of o
Schmid & Partner —

Enginaaring AG
Zoughnunsirnsno 43, 1004 Zuriah, Switzeriand

=

Accraditad by ihe Swiss Accrediinlion Serviee (SAS) Acoreditation Ho.: SCS 108
Tha Swiss Acoroditation Sorvies l& ona of the slgnatorien to the KA
Multilateral Agraemant for iha recognition ef eallbration cartificaton

cilem  Motorala MDb Gortiflonts No: ES3-3184_May13

[CALIBRATION CERTIFICATE |

Objact ES30DV3 - SN:3184

Calibration procadura(s) QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-fleld probas

Calibration date: May 30, 2013

This calibration cerifioate doauments the iraceability 16 natiensl slandards, which roallzo tho physkeal units of measuramasnts (515,
Tha measuramants and thi uncenalntios with conlidence probblity are givan an the foliowing pagos and aro pari of (ha ceriificato

All eallbrations have baon gondusted in ihe closed laboratory faoility: anvironmaent temporature (22 + 37°C and humidity < 70%.

Calibratien Equipmant usad (METE crilical for calibralion)

Primary Standards 13 Cal Date (Conifioats No ) Sehnduled Calistation
Pawer motor F44100 GB41203874 04.Apr-13 (Mo, 217-01733) Apr-14
Pawer denior E4412A | MY41400007 04-Apr-13 (Mo, 217-01733) Apr-14
_Melaranca 3 i Attenuator SN; 55084 (o) 04-Apr-13 (M. 217.01737) Apr-14
Rafaronce 20 di Attanuator | SN 85277 (20x) 04-Apr-13 (o, 217-01735) | Apra
Referanca 30 dit Ateruater | SN 55120 (30b) D4-Apr-13 (Mo, 217-01738) Apr-14
Rofarance Probe [5I0VZ 8N: 3013 28:Dae-12 (Mo, ES3-3013_Doei2) Doe-13
DAE4 _8N: 880 31-Jan-13 (Na. DARA-060_Jan13) Jun-14 |
_Hocondary Stancards In Chaak Data {In housa) Sehodulid Cheek
RF generator HP BB48C LIS3420101700 4-Aug-09 (in houss chack Apr-13) in housa check: Apr-18
| Matwork Analyzar HI* 87530 LIS a0 10:001:01 {in houss chock Oat-12) I houss ahsok: Qo413
ey oo a i = :
Hama Function Slgnatura
Collbrated by: Claudio Laublar Labaratary Technlclon } g

Approvad by; Katja Pokovia Teohnical Manager __'.Z:_':?E:::
‘.:;u-"ﬂl'- i 5:

(mmund: Moy 30, 2013

Thin calbrallon corticato shall not b reprodycad sxcapt n fullvithout writen appraval of ho Iaboratory

Corlificale No: ES3:3184_May13 Faga 1 aof 11




Calibration Laboratory of

'i"“'wﬁ - Schwalzorischar Kallbriardionsi
Schmid & Parlner ]:qi"ﬁ—hﬁi& Sarvioo sulsso d'dialonnage
Engineering AG : ,:,—_'m._ P Sorvizlo svlzzoro d| taraturs
Zoughausstrausas 43, 1004 Zurlch, Switzorand % Aﬁﬁ:“;ﬁ Swiss Calibratlon Sorvioa
Aecradited by ihe Swiss Acciodilation Sorviee (SAS) aaeradilation Ne.: SCS 108
The Bwias Accraditatlon Sarvica s ane of tho slgnateile te the EA
Mulilimiaral Agroamaont for tho recogalilen of ealibratlen eanlileatos
Glossary:
TSL tissua simulating liguid
MORME, Y 2 aonsitivity In lrao apace
ConvF sonsithity In TSL { NORMx,y.z
pecP diods camprassian poinl
GF crost factor (1/duty_cycle) of the RF signal
ARG D modulation dependent linearzation paramaoters
Polarization ¢ o rotation around probo axis
Polarization 8 & rotation around an axis that s In the plana normal to probo axis (at measuremant cenlar),

Lo., 8 =0 lg normal to probe axis

Calibration is Performed According to the Following Standards;

a) [EEE Std 1528-2003, "IEEE Recommandad Praclice for Delarmining tha Peak Spalial-Averagod Spacilic
Absorption Rate (SAR) In the Human Head from Wireless Communications Davices: Measuramaent
Techniguos®, Docembaor 2003

b) IEC 82209-1, "Procedure to measura the Specific Absorption Rate (SAR) for hand-held devices used In close
praximity to the aar (frequency range of 300 MHz to 3 GHz)", Fobruary 2008

Methods Applied and Interpretation of Parameters:
s NORMy,y 2! Assessad for E-fleld polarization 8 = 0 (f < 900 MHz In TEM-call; { = 1800 MHz: R22 wavaguida).

NORMz,y.2 ara only intermaodiate valuas, La,, the uncertaintios of NORMg,y.z dooes not affect the E*-fiald
uncertainty inside TSL (soo bolow ConvF).

= NORMDE Y 2= NORMg .2 * Ireqguency_responze (300 Frequancy Responaa Chard), This linearization |8
Implementad In DASY4 soflware varsions later than 4.2, The unoerainty of the frequency responsea is included

in the atated uncarlainly of ConvF,

s fICPxy.z DCP are numarlcal linsarization parametars assessod based on the data of powar swoop wilh CW
ﬁigr‘liﬂ (na uncerlainly required), DCP does nol dapend an freqguancy nar madia,

s PAR: PAR is the Peak to Average Ratio that s not callbrated but determined based on the signal
characlorialics

s Axyr Buyz Cryz Diyz VR 2 A, B, C D aro numerical linearization parameters assessed based an

tha data af powar aweap (o apecilic modulation aignal, The paramoetera do not depand an ff'ﬂﬂ{lﬂnﬂhl' nor
madin. VR is the maximum callbration range expressed in RMS voltage across tha diode.

= ConvF and Boundary Effect Parametars: Assessad In flat phantorn using E-fleld (or Temporature Transfer
Standard for f = B00 MHz) and inside wavaguide using analylical fiald distributions based on powaer
mansuremanta for { = 800 MHz. The same setups are used for assessmant of the paramaeters applied for
boundary compaensation {alpha, dapth) of which typical uncartainly valuas are given, Theas paramotors arg
usad in DASY4 aoftwara (o improva probe accuracy closa o the boundary, The sensitivity In TSL corresponds
to NORMx, ¥,z * ConvF wheraby the uncerainty corresponds o that givan for ConvF. A frequency depandant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

s Spherical isoiropy (3D deviation from isotropy). in a flald of low gradients realized using a fiat phantom
oxposod by A rmh:h antannm,

s Sangor Offsel Tho sonaor offael corroaponds (o tho offaot of vidunl measuramant cantar from the Pfﬂhﬂ ”P
{on probe axis), No tolorance required.

Corlificals No: ES3-3104_pay13 Paga 2 af 11




ESA0VE - SN:3184 May 30, 2013

Probe ES3DV3

SN:3184

Manufactured:  August 19, 2008
Calibrated: May 30, 2013

Calibrated for DASY/EASY Systems

{(Mote: non-compatiblo with DASYZ2 system|)

Caortificale Mo ES3-3104_May13 Page 3 of 11




ESI0VE- SN:a184 May 30, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Basic Calibration Parameters

[ Sannor X Sonsor ¥ Sonsor £ Una (k=)
Norm (uV/(v/m)"y* = 1.25 1.38 1.25 +10.1 %
DGP (mv)" 100.1 7.8 , 076

Modulation Calibration Parameters
(1]]3] Communloation Systom Nama A B C [¥] Vit Una"

ilB d_él_:v'tﬂ.l db iy {kl!]
0 ow X 0.0 0.0 1.0 0.00 | 11768 | +3.0%
- ¥ 6.0 0.0 1.0 wa

F 0.0 0.0 1.0 1G68.5

T LT Y

The ra[:mrl&d uncertainty ol measurement is slated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 95%.

: Thin uncaralnties of MormX,¥.Z do not sffeat the E™lield uncoralnly inside T5L {soo Poges 6 ond §).
Mumarical insarization parametar: uncoralnly ned rogquired,

. Uncartainly & dotorminmd using tho max, davisllan from linsar reeponss applying eclangulor distribulion and s axprasssd (or tha squors of the
Tiakd valua,

Cortifionts No: ES3:.3184_May13 Pagao 4 of 11



ES3I0VA- SM:a104 May 30, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Gnﬂ:rmlan Parameter Determined In Head Tissue Simulating Media

. Rolative | Gonduetivity ~ Dapth Unet.
T {MHz) Parmittivity (8/m)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) |  (km2)
750 418 0.89 6,72 6,72 6,72 0.32 1.83 £12.0%
| Bas a5 0.90 6.24 G.24 G.24 | 0.26 208 | +120%
1810 40.0 1.40 520 | 520 | 529 0,73 1,20 +12.0 %
1960 | 400 1,40 4,98 4.98 4.98 0.64 1.32 £12.0 % |
2450 38.2 1.00 4.62 a.62 452 | 068 1,35 + 12,0 %
2600 3.0 Lo1e6 | 434 | 434 4,34 0.80 1.26 +12.0%

® Fraguancy validity of 4 100 MHz only applios for DASY v4.4 and highar (ses Paga 2), aloa i s resliclad o £ B0 MHz. The uncanalnly is tha REE
Fl tha Canvl unéanainly ot calibation frogquansy and tha uncarainly lar the indicstod frequancy band.

At froquancies balow 3 GHz, the validity of lissus paramalers (: ond &) con ba relaxed 1o + 10% if lquid componantion Termula s spplied 1o
mensuiad SAR values. Al liegquencios above 3 GHe, U validity of liamuo parametars (e and o) s reskitad (o 1 6%, Tho uncartainty 8 (ha R83 of
the ConvF unaartainly for indiosted (argal Ussun parametars,

Corllficate Mo ES3-3184_May13 Page G of 11




ESADVI- SM:3184 Muy 30, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

t‘.:ali_l?_rntlnn Parametar Determinad In Body Tissue Simulating Media

f(MHz)© ﬁm;mﬂ._’._. Gm;:fwm ConvFX | ConvFY | ConvFZ | Alpha ‘?.T#r'.? lt"l:ﬂ}'
760 6.6 0.96 8,45 645 6.45 0.45 1.54 £12.0 %
B35 55.2 0.97 8.12 6.12 6.12 026 | 222 | £120% |
1810 | 633 1,62 5,05 5,08 5,05 063 | 145 | +12.0%

_d@sp | 533 1.52 5,00 5.00 5.00 054 | 181 | +12.0%
2450 52.7 186 | 480 | 480 | 480 065 | 147 | £120%

|__2600 52,5 2,18 4.25 4.25 4.25 080 | 1.00 | #120%

© Vraquancy validity of 4 100 MHz anly spplios for DASY vA.4 and highar {saa Paga 2), alia il is reatictad 16 + 50 MHz. The uncatainty @& the 1155
of lhe Convl' uncariainly of cplibration Trequoency mnd tha unaeriainiy for tha indicalad freguandy band.

¥ Al fraquancles bolow 3 OHE, the validily of lisaue paramalars (e and o) con be relaxed 16 @ 10% i liquid compeneation farmula is appliad 1o
maasurad SAR valuas, Al fraguancies above 3 Gz, the validity of issus paramaters (i and o} is matdatod 1o ¢ 5%, Tho uncertoiniy 8 the R33 of
tha GonyF uncartiinly for indicatod largal lissuo paramatan,

L

Caoriificalo No: EE3-3184_May13 Fage Gof 11




ES30V3- BN:3184

i6

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1|3_ R RN P R TTRE ORNR VR | NN PR 0 RO R RN N

Freguenoy response [normaized)
= -
L= L=
.I;-III

_,__._,__.H_......
i

| o |

i ket PRASRS EESER ri——S
: : ]

Muy 30, 2012

i)

Uncartainty of Frogquency Responge of E-field: & 0.3% (k=Z)

Carlliicate No: ES3-3184_May13

Paga 7 of 11
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ES30V3- SN:3184 May 30, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncaertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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May 30, 2013

ESI0VA- SKi184

Dynamic Range f(SAR}a4)

(TEM call , f = 900 MHz)

(&]
compansatad

K3
not compensated
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Uneartainty of Linearity Assesamaont: £ 0,6% (k=2)

Paga § of 11
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ES30VI- SN:3184 May 30, 2013

Conversion Factor Assessment

= B35 MHz WGLS RS (H_convF) = 1810 MHz WGLE R22 (H_canvF)

Te g Y
'''''''

(1 B k r i oid N P N N N N RN {
L o B L aa bl il L 4 L] L] n ] b1] ] i
1.4 ] tie ] ] S
arahiss] e -uﬁh’,‘.ll n;’,ﬁu

Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

-0 .08 <04 04 .02 00 02 04 048 08 10
Unacertainty of Spherical isotropy Assessment: £ 2,6% (k=2)

Corlificata No; ES3-3184_May13 Paga 10 of 11




ES30V3- 8W:3184 May 30, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Other Probe Paramaters
Sensor Arrangement Triangular
Connaclor Angle (*y 55,7 |
| Mechanical Surfaca Datection Made anabled
Oplical Surface Detection Moda " disblod |
Probo Ovarall Length 337 mm
Probe Body Diameter 10 mm
Tip Langth 10 mm
Tip Diamatar 4 mm
Prabo Tip to Sensor X Calibration Paint ; 2 mm
| Probe Tip to Sensor Y Calibration Point 2 mm
Prabe Tip to Sensor 2 Gallbration Point 2mm |
Recommanded Measuremant Distance from Surface 3 mm

Cortificnta No, ES3-3184_May13 Pago 11 of 11



Calibration Laboratory of S
g Schwalzerischor Kalibrlordionst
Schmid & Partner ﬁﬁf'&' ¢ Borvico sulsse d'dtalonnage
Engineering AG :}' Horvizio mvizzoro dl taratura
Zoughausatransa 43, 8004 Furioh, Bwitzarinnd "5};‘ ﬁ“;. 5 Swins Calibration Servioe

Accredilad by the Bwdss Aceroditation Sorvice (3A5) Acoradiiation Mo, SCS 108

Tha Swias Accradilalion Barvice In ano of tho signatorios (o the EA
Multllatoral Agrasivant for thoe recoqghliion of callbration cariflostos

cient  Maotorola MOb Gortifleato No: ES3-3180_Feb13/2

|CALIBRATION CERTIFICATE (Replacement of No: ES3-3180 Feb13) |

Oibjaat ES83DV3 - SN:3180

Calibrailon procadureis)

Callration dat;

QA CAL-01.vB, QA CAL-23.v4, QA CAL-25.v4
Callbration precadure for dosimetric E-field probas

February 11, 2013

Colibration Equipmant used (M&TE erilical for callbealian)

Thin calibration cartifioaln documents (he rneanbilily 1o national slandsrds, which raalizo Iho physioal unlts of moasuremanis (21,
The msasuramants and Ihe uncaralniins wiih confidenee probabilly arm givan on tha fallawing pagas snd are part of ho ceiliicale.

All callbrationi hiva boon conductad in the clasad labormtory Tacllity: envirenmant lamporatura (22 @ 35°C and humidily = 70%,

This callbration cortifisata shall not ba reproducad axcapl In full withaul wiltien approval af the laboratory,

_Piimary Standirds [ S | cal Date {Cartiflcaie Mo} Sehaedulad Callbrmllon ]
Pavor motor 44100 GR4 1203074 20.Mar-12 (No. 217.01500) Apedd
Pawor sensor E4412A MY 41408087 26-Mar-13 (No, 317-01500) Apre13 =
Rofarance 3 0B Ationuntor | BN: 85084 (3) | 27-Mar-12 (No. 217:01531) Apr-13
ﬂuhirﬂnnﬁ ﬂﬁ} r]li ﬁ.liln:mlrll M 56004 (Z0b) Z7:Mor- 12 (Mo, 21701 lﬂ'ﬂl Apr‘-‘l:.l
Raforance 30 dB Alienuator | 5N: 85120 (30b) |2z (o, 217.01809) Apr13
Rafarance Probo EBA0VZ [ BN; 3013 20.D00:12 (No. ES3.3013_Daei2) | Dee1a ]
DAL4 SN 40 3-don-13 (Ho. DAEA-860_Jan1d) | Jan-14
Secondary Standards | 10 Chaak Data {in haotise) Behudulod Chock =
' ganoratar HP 060G US4 2001 700 A4-Aug-00 (in house ehock Apr-11) In houss chack: Apr-13
Nobwork Analyzer HF 8753E | UBS7300885 |_10-0ct-01 {in houso chagk Ool: 1) I holifi choek: G113

Wit Funciion 8 :mdtf’
Calibralad by; Claudio Loublar Laboraiory Teehnlelan

F—

Approvad by: Kalja Pokovie Tochnioal Manager & C; 7 __f;;(‘ =

I Mafch &, 2013

Carlificala Mo ES-’J 315'3 I'nlﬂ 34"2
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Calibration Laboratory of FaL

ot 5 Behwalzarlnchor Kallbriordionst
$¢hr‘nl_d & Purtna: ﬁa— S ¢ Borvico sulsso d'dtalonnage
Englnﬁﬂﬂng AG T Borvigle svizeare ol taraturn
Zoughnussiraass 43, B004 Furlah, Bwlizarinnd w’i,;l'f}a'-n,‘“‘u\ _;a"' S Bwlin Callbration Sorvico
A ide®
Aacradited by Ihe Swlaa Accrodilalion Serdco (BA5) Accroditation Ho,: S5 108

Tha Swise Avcredilation Servies Is ana of the slgnstarios 6 (he EA
Multilatoral Agrosment far the recognition of ealibration ooriifloatos

Glossary:

T5L lissue simulating liguid

MORM,y, 2 sonsilivity In frae spaco

Convl sonsitivity in TSL / NORMz,y,z

DGR diode comprossion point

CF erasl facior (1duly_cyele) of the RF signal

ABC D maodulation dependent linearization paramators

Palarization g ip retatlon around probo axis

Palarization o i rotation around an axia that ig in the plane normal to probo axls (8t moasurament center),

Lo, & =0 8 pormal 1o probe pxis

Calibration is Performed According to the Following Standards:

i)

b)

IEEE Std 1528-2003, "IEEE Recommanded Practice for Detormining the Peak Spatial-Averaged Spacific
Absorption Rate (SAR) In the Human Hoad from Wireless Communications Devices; Measurementi
Tachniques", Decamber 2003

IEC 62209-1, "Procadure to measure the Spacific Absorption Rate (SAR) for hand-hald devices usod In close
proximily to the ear (fraquanay range of 300 MHz to 3 GHEz)", Fabruary 2006

Methods Applied and Interpretation of Paramators:

L

Cortiflioate Mo: ES3-1180_Fab132 Paga 2 of 11

NORMz.y, x: Assassed for E-fiold polarization 8 = 0 {f < 900 MHz in TEM-call; f = 1800 MHz: R22 wavegulde).
MORM:,y.2 ara only intlermadiaie valuos, Lo, ihe uncartaintios of NORMx,y,z does not affect the E-inld
uncartainty insldo TSL (son below CanvF),

NORM()x,y,z = NORMx y,2 * frequoncy_rosponse (see Frequency Response Chart), This linearization is
implamantad in DASY4 soltware varsions lalor than 4.2, Tha uncortainly of tha fraquency response Is Included
in the stated uncortainty of ConvF.

DCPx,y.2: DCP are numerical lincarizallon parametars assossed based on the dala of power swoep with W
aignal (no uncartainly raquirad). DCP doos not dopend on frequancy nor madia,

PAR: PAR Is the Peak lo Averaga Ratio that s not ealibrated but determined basad an the signal
characlersilos
Ax.p g By r Cryn Dy VRa v, 2 A, B, €, I oro numarical linearization parameters assessod basod on

tha data of powar sweap for apocilic modulation signal, The paramelors do not depand on fraquengy nor
madia, VR is the maximum calibration range expressed in RMS voltage acrosa the dieda,

ConvFF and Boundary Effect Parameters: Assessad In flal phantom using E-field (or Temperature Transiar
Standard for | = 800 MHz) and inside wavegulde using analytionl fleld distributions basod on power
maasuramants for { = B0D MHz. The sami solupa aro usod for assesamant of the paramelers applied for
boundary compansalion (alpha, dopth) of which typloal uncortainly values are given, Those paramelars are
used In DASY4 soflware (o Imprave probo accuracy close to the boundary. The senslivity in TSL corresponds
o NORMs,y.2 * Convl whoreby the uncorlainly corresponds Lo that givan for CoavF, A frequancy dopendant
fﬂﬂWF Is used in DASY version 4.4 and highar which allows extending the validity from + 50 MHz 10 £ 100

-

Spherieal lsotropy (30 deviation from {zolrapy): in a lleld of low gradients realized using a flat phantom
axposud by a palch antenna.

Sensor Offset: The sensor offsel correaponds to the offsol of virlual measurament center from the prabae tp
{on probe axis). Mo tolarmnce roguired.



ES30VE « SM:3180 Fobruary 11, 2013

Probe ES3DV3

SN:3180

Manufactured:  March 25, 2008
Calibrated: February 11, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatiblo with DASY2 systoml)

Corlilicain Mo, ES3-3180_Fobi3/32 Pogo 3 of 11



ES30V3- SN:3100 Fobrinry 11, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3180

Basic Calibration Parameters

= Sonsar X Sensor Y Sonnor £ Uno (ke2)
| Norm (VAVIm)') 1.21 1.06 1.01 £ 101 %
| DCP (mv)” 103.4 X £ 103.9 101.9
Modulation Calibration Parameters

uiD Cominunleation Systam Name A | w ¢ o0 | VR Une'
. e = — dA dily/py s my (k=)
(0 |CW x| 00 0.0 10 | 000 | 1108 | 27 %
L X o 00 | 10 00 |
I N 'z | 00 0.0 1.0 s |

=

The reportad uncertainty of measurament is slated as the standard uncertalnly of measuremant
multiplied by the cwﬂra?e factor k=2, which for a normal distribution corresponds to a coverage
probabilily of approximately 95%.

: Tha uncarnlnliss of NeimX,Y, 2 do nolt affect the E*-fleld uncerialnty Inslde TSL (see Pages & and &),

h Humarioal linesization [aramela:: ul'nhﬁrlﬁlr‘llf nel raguirad,

';::W':JHIHW In dholarminad using i mi. devistion from lnoar respanss applying reolangular distribution and is expresasd for o squane of fhe
wailun,

Curtificats No: ES3-3180 Fab13/2 Pagn 4 of 11



ES3DVI- 8N:3180 Fabiuary 11, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3180

Calibration Parameter Datermined In Head Tissue Simulating Medla

f (MHz) © Fc'r‘;ll?tl::l:v' “""c':?‘nfﬁ""’ _ConvlP X | ConvFY | ConwF Z _,q._mm__%ﬂf ﬁr:_tg_
760 41.9 0,89 B.45 .45 646 | 027 | 195 | £120%
B3 | 415 0.90 628 | 623 623 | 033 | 171 | +120%
1810 40.0 140 | 501 5.01 £.01 076 | 116 | £120%

1960 40.0 1.40 ave | 4ya | are 0,61 132 | £120%
2450 30.2 1.00 440 | 440 4.40 064 | 163 | +120%
2600 49.0 1.96 4.21 4.21 4.21 Off | 195 | £120% |

© Fraguoncy validity of @ 100 MElz only applios for DASY vA.4 and highar {iea Pige 23, alae it s roatretod o 6 50 MMz, The uncaralnty s tha RES
}H tha Ganvl” uncartainty at calibration frequency and the uncerslnly o7 e indieated frequaney band,

At fraquanoios below 3 GHz, tha validity of lisaue paramatars (v ond o} san be wlazod o 0 10% I lguid compansaiion formiia s appliad io
mansurad BAR valuba. Al fraquancian abova 3 GHe, tha valldity of lissue paramaters (o and o] is rstrictod 10 + 65, Thi uneariinty s he RES af
thie ConvF unaarialmy for Indicated ligel st e paramelon,

Curlificato MNa: ES3-3180 Fob13/2 Page Bof 11



ES3DVE- BN:3180 Fabruary 11, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3180

Calibration Parameter Determined In Body Tissue Simulating Media

Ralative E:undunllvlty Dapth Unit,
| F(MHZ) | Parmittivity” (Sm)" ConwF X | Convl ¥ | GomnvifZ | Alpha |  (mm) (k=)
750 55,5 0.96 6.14 6.14 614 | 085 | 138 | £120% |
836 862 | og7 6.05 6.05 605 | 040 | 180 | £120%
1810 | 533 1.62 478 | 478 478 | 047 | 183 | +120%
1950 B33 | sz | 473 | a7z | 473 | a1 | 180 | #120%
| 2480 62,7 1.05 423 | aza | a2z | o077 | 149 | 4120%
2600 52.5 216 3,99 3.00 309 | 072 | 106 | £120%

“ Fraguancy validily of + 100 MHz only applios for DASY vd.4 and highor (ses Paga 2), else it is rmalieted to & 50 MHz, The uncarainly is the RSS
of the ConvF uncatialnly ol enlibation fraquency and the unconainty for ihe Indicaled froquanay band.

" At fraquanelon bilaw 3 GHz, the validity of issue parameters (o and o) ean ba miased 16 + 10% Il liquid compansation farmula is applied to
maasurnd AR valuos. Al frequendies abova 3 GHE, tha valldily of Uasue parametars (n and o is restdciod io 2 5%, The unoenalnty s he R88 of
tha Convl” uncartalnly for indicelad Inigel ae e paramelors,

Caoriificato No: EE3-3180_Fald 372 Page 6af 11




ES3DVI- BN3180 Fobroary 11, 2013

Frequency Response of E-Field
(TEM-Call:ifl110 EXX, Waveguide: R22)
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ES30VA- SNi3180 Fabruary 11, 2013

Receiving Pattern (), 9 = 0°

f=600 MHz, TEM {=1800 MHz,R22
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ES30VE- 8N800

Dynamic Range f(SAR},0q4)
(TEM cell , f = 900 MHz)

3
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10 100
SAR [mW/em3]

ooinpons el

Uncertainty of Linearity Assesament: & 0,6% (k=2)

102

Fabruary 11, 2013
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Cerlificnte No: ES3-3180_Fab13/2
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ES3DV3- 8N:3180

Fabruary 11, 2013
Conversion Factor Assessment
f = 835 MHz WGLS RT (H_eonvF) T 1810 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (§, 8), f = 900 MHz
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Uncartainty of Spherlcal Isotropy Assessmont: £ 2,6% (ke2)
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ESIDV3- SN:3160

Fobrunry 11, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3180

Other Probe anmnlarp

Caorllficato Mo: ES33180_Fab13#2

Sensor Arangomont Triangular |
Connactor Angle () -A6.8
Machanical Surface Detaation Moda = snablad
Optical Surface Datoction Mode disablad
| Prabe Ovorall Longlh o - 337 mm
Probe Body Diamalar 10 mm
Tip Langth 10 mm
Tip Dinmalar . amm
| Probe Tip 1o Sonsor X Calibration Point Zmm
| Prabe Tip 1o Sensor ¥ Calibration Point ' 2 mm
Praba Tip to Sensor 2 Calibration Point ) 2 mm
Recommended Measuroment Distance from Surface amm

Pago 11 of 11




MOTOROLA MOBILITY, LLC Portable Cellular Phone SAR Test Report Number: 25560-1F FCC ID: IHDT56PF3

Appendix 7

Dipole Characterization Certificates

Exhibit 11 Page A2



MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.3

Dipole SN: 2d190
Date of last external calibration: 1/5/2012
External calibration performed by: SPEAG

1st Extension

2nd Extension

Original Internal Internal
Calibration Data: Verification: Verification: Accept / Reject

1/5/2012 1/8/2013 <date>
Ret.urn loss (dB,): ) o -25.3 -26.4 - Accept
Verify < -20dB & within 20% of original
Impedance, Real (QQ): 483 515 i Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 51 46 i Accept
Verify within +/-5 Q of original

Conclusion:

Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional

year.

This review shall be repeated annually, but not to exceed a maximum 3 years from the
most recent manufacturer's calibration.

First Extension Period:

Approved extension period: 1 Year
Previous due date: 1/5/2013
NEW DUE DATE: 1/5/2014

2 years from date of last external calibration

Authorized by:

Marge Kaunas

Second Extension Period:

Approved extension period:
Previous due date:

NEW DUE DATE:

3 years from date of last external calibration

Authorized by:

1Year




Calibration Laboratory of "‘:EI:_::?‘?% g Schwolzarischer Kallbrierdienst

Schmid & Partner H:b:h c Servico aulaap d'dlalennage
Enginearing AG = f- S Sarvizio avizgzaro dl tarstura
Zeughausstirasae 43, B004 Zurich, Bwitzerland x Swins Callbration Sorvies

Aceroditad by 1ha Swies Accrodiimion Sorvice (SA%5) Accraditation No.: SCS 108

Tha 8wlas Accrodiiation Sorvice is one of the signatorios to iho EA
tuillllatoral Agraament far the recagnllian of ealliration cerlliicatan

cient  Motorola MDb Gortitiente No: D1800V2-2d190_Jan12

CALIBRATION CERTIFICATE |

Objoet D1800VZ - SN: 2d190

QA CAL-05.v8
Galibration procedure for dipole validation kits above 700 MHz

Calibration prooodune(s)

Calibration data: January 05, 2012

This ealiisration cartliiealo decumants (ha traceabdily 16 nallenal slandarda, which realiza the phyaleal units o manauramanta (81},
Tho moasuramanis and the unoorialniios with conlidenoe probability aro glen on iho following pagos and aro part of the cortllioatas,

All enlibeationn have baon condustad in he clonoed inbamery inelity: arvirenment wmparatum @2 ¢ 3°C and humidity = 70%,

Calibration Equipment usad (MATE eritical for ealibration)

Primary Standards o Cal Dato (Cortificate No.) Schodulod Callbration
Powar mator EPM-4424 GHIFAB0704 06-0at-11 (Mo, 217-01461) Ot-12

Powar aongor HP 84814 US37302 7R3 080011 (Mo, 217:01451) L ol O

PAnfarsnce 20 ol Allanuatar SM: BORA (200) 28-Mar-11 (Mo, 217-01000) Apr-12

Typa-W mismnioh comblnailon 8l 5047.2 f 06327 20:Mar-11 (Mo, 217-01371) Apr-12

Aeforancs Probe ES30VA SH: 3208 30-Dae-11 (Mo, ES3-3200_Dee11) Dog-12

DAE4 Hh: 4o Od=Jul=17 (Mo, CAEA-GO1_Jul11) Jul-12

Socaondary Standards 10 Chuak Data (in houso) Schodulod Chock
Pawar gonpar HIP D401 A pMYa 1082017 10-0c-02 {In house chock Ogt-11) In hauso choek: 013
RF genaraior RAS SMT-00 100005 04 AU 00 (In housa ahsok Cot11) In houso ohioaok: Cat-13
Motwark Andlyzor HP 075210 USA7I90508 54200  10-0ck-01 {in houre chock Oci-11) In hausa choek: Gol-12

Mamio Functlon Signafurs
Callbratod by |aran E|:MNaouwg Laboraiory Tachnlolan ( J{l ﬂ
F
- (o TS C E-'- ﬂ.mu.{‘
Approved by Knlja Pokovia Tachnleal Managar

A,

lasued: Jonunry 12, 2012

This aalibrailen coriffcato shail not b reproducad oxcopt in full ithout wiian approval of ha lnbaraiory.

Corlliicale No; D1800Y2-24180 Jani2 Pago 1 of B



Calibration Laboratory of ﬁﬂ;'jgh

Sohwalzerlschor Knllbriordiensi

Schmid & Partner iﬁ-@ﬁ:‘ 5-1:- Serviea sulase d'dlalannage
Enginearing AG e Ll Servizio svizzoro di taralurn
Zoughausstrasso 43, 8004 Zurloh, Switzoriand }igﬁ? Bwlan Callbratlan Borvics
&L T
Accraditod by tha Swine Acciadilation Sarvice (SAS) Aceradilatlon Me.: SCS5 108

The Swlss Aocredliation Servioe Is one of the slgnatorios (o the EA
Multilateral Agraamanl [af e racagnlllen of eallbiallen corlilcalan

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicabla or not measured

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2003, "IEEE Racommandead Practice for Datarmining the Paak Spatial-

Avaraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held

davices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),

"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnatic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpratation of Parameters:

Measurement Conditfons: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicatad.

Antenna Paramaters with TSL: The dipole Is mounted with the spacer to position Iis feed
point axactly below the center marking of the flat phantom section, with the arms orlented
parallel to the body axis,

Fead Point Impedance and Heturn Loss: These parameters aré measured with the dipole
positioned under the liquid filled phantom, The impedance slated is transformed from the
measurement at the SMA connector to the feed point, The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay betwaen the SMA connactor and the antenna feed point,
No uncertainty required,

SAR measured: SAR measured at the stated antenna input powaer.

SAR normallzed: SAR as measured, normalized to an input power of 1 W at the antenna
connactor.

SAR for nominal TSL parameters: The measured TSL paramelers are used o calculate the
nominal SAR rasult.

Carlilicata Mo: D1000Y2-2d180 Jani2 Pago 2ol B



Measurement Conditions

DASY ayetem configursilon, as lar as not ‘TV&" an page 1.
DASY Verslon DASYE V62.8.0
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Conter - TSL 10 mm with Spacor
Zaom Scan Resolutlan dx, dy, dz = 5 mm
Fraguency 1800 MHz + 1 MH:z
Head TSL parameters
The fallowing paramatoers and saloulations were applled. )
Temporature Pormittivity Conductivity
Nominal Head TSL paramotors 220G 40.0 = 1.40 mhofm
Measured Head TSL parameters (220£02)°C | 39.7+6% | 1.7 mhoim =6 %
Hendl TSL temperature change during test <0.6°C e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measurad 260 mW inpul powar B.70mW g

SAR ter nominal Head TSL paramelara

normalized to 1W

39.3 mW /g & 17.0 % (k=2)

SAR avaraged ever 10 em” (10 g) of Head THL condition

SAR mansurad 250 mW Input powar BASmW /g

SAR for nominal Head TSL paramaters normalized to 1W 20.8 mW /g = 16.5 % (km2)
Body TSL parameters

Thae fallowing parametars and calculalions wera applied,
Tomparaiure Parmittivity Conductivity

Neminal Body TSL paramatars 22.0°C 53.3 1,52 mho/m

Mensurad Body TSEL paramatars (22.0w0.2) "C 530 %6 % 1.486 mho/m + 6 %

Body TSL tamparature change during tost 20,50
SAR result with Body TSL

SAR averaged ovar 1 em” (1 g) of Body TSL Condition

SAR measurad 250 mW Input powar 924 mW/ g

SAR for nominal Body TSL parameters normalized to 1W 37.8 mW / g = 17.0 % (k=2)

SAR averagoed over 10 em” (10 g) of Body TSL condition

SAR measurad 250 mW Input power 490mwW /g

SAR for neminal Body TSL parameters normalized to 1W 10.9 mW /g e 16.5 % (lm2)

Corllloate No: D1800V2-24190 Janl2

Page 3 of 8




Appendix

Antenna Parameters with Head TSL

Impadanca, iranalormod (o leed polnt 48,3 {1 - 5.1 &k
Relurn Loas -25.3da

Antenna Parameters with Body TSL

Impadance, transformed to feed point 45,1 G - 4.4 |02
Return Loss -23.2 dB

P PR

General Antenna Parameters and Design

Elactrical Delay (one diraction) 1.200 ns

Alter long lerm use with 100W radinled powar, only a slight warming of the dipola noar tha feadpoaint can be measurad.

The dipala is made of standard aumirluld coaxial cabla. The conlar conductor of tha Tﬂ!lﬂr‘lg lina s dil’ﬂﬁﬂy connactad (o the
sacond arm of tha dipola, The antenna |s therafore short-clroulted for DG-slgnals. On some of the dipoles, small ond caps
aro addad o the dipole arma in ardar to improve maiching whan loadad nccﬂrdlnq to the posiiion as explainad in tho
"Moasuremant Conditions” paragraph. Tha SAR data are not alfeatad by this changa. The ovorall dipole length Is st
aceording to the Standard,

Mo axcoasivo forco musl bo ﬂpp"ﬂﬂ {e the ﬂipﬁlﬂ arme, bocausa “'IH}I‘ I‘I"I|Q|"|’l band or the soldored conneclions near (he
fandpolnt may be damaged.

Additional EUT Data
Manulacturad by SPEAG
Manulaciurod on Mﬂ’f 08, 2011

Corilicate No) D1A00V2-2d180_Jan12 Page 4 ol A



DASYS5 Validation Report for Head TSL

Date: 05012012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB00V2; Serial: DIR00V2 - SN: 24190

Communication System: CW; Frequency: 1800 MHz
Medium parameters used: = 1800 MHz; o = 1.37 mho/m; g, = 39.7; p = 1000 I-:_g:."m"

Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS52 Configuration:
« Probe; ES3IDV3 - SN1205; ConvF(5,07, 5.07, 5.07); Calibrated: 30.12.2011

¢ Sensor-Surface: 3Imm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: (4,07,201 |
«  Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA; Serial: 1001

« DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97,724 Vim: Power Drift = 0.03 dB

Penk SAR (extrapolated) = 17,1580

SAR(I g) = 9.7 mW/pg; SAR(10 g} = 5.15 mW/g

Maximum value of SAR (measwred) = 12,047 mW/g

all

LRI
F.RD
<im0
14,40

=1l o0

0dB = 12,050mW/g = 21,62 dB mW/g

Codilicato Mo: D1600V2-2d190_Jani2 Fago & of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 04.01,2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1B00V2; Serial: DIB00OV2 - SN: 2d190

Communication System; CW; Frequency: 1800 MHz
Medium parameters used; = 1800 MHz; o = 1.46 mho/m; &, = 53; p = 1000 kg/m'

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.10-2007)

DASYS2 Configuration:
+ Probe: ES3IDV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30,12.2011
+  Sengor-Suiface! 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated; 04,07,2011
s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

+  DASYS2 52.8.0{692); SEMCAD X 14.6.4{4989)

Dipole Calibration for Body Tissu¢/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Mensurcimeni E]'iﬂ.; dx=5mm, Lly:.‘inlm. dz=5min
Reference Value = 93,336 Vim:; Power Drifl = -0.02 dB
Peak SAR (extrapolated) = 158210

SAR( g) = 9.24d mW/g; SAR(10 g) = 4.9 mW/g
Maximum value of SAR (measured) = | 1645 mW/g

IR

=t L

-F.F0
Ao

14.40

“Ji.un

0dB = 1 1.640mW/g = 21.32 dB mW/g

Cartificats No: D1000V2-2d180 Jani2 Pagn 7 ol B



Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.3

Dipole SN: 436tr
Date of last external calibration: 3/18/2011
External calibration performed by: SPEAG
1st Extension 2nd Extension
Original Internal Internal
Calibration Data: Verification: Verification: Accept / Reject
3/18/2011 3/8/2012 1/4/2013

Return loss (dB): N 311 367 26.7 ?
Verify < -20dB & within 20% of original

Impedance, Real (QQ): 514 50.4 51.9 2
Verify within +/-5 Q of original

Impedance, Imaginary (Q): 25 13 42 3
Verify within +/-5 Q of original

Conclusion:

Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional
year.

This review shall be repeated annually, but not to exceed a maximum 3 years from the

most recent manufacturer's calibration.

First Extension Period:

Approved extension period: 1 Year
Previous due date: 3/18/2012
NEW DUE DATE: 3/18/2013

2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period: 1 Year
Previous due date: 3/18/2013
NEW DUE DATE: 3/18/2014

3 years from date of last external calibration

Authorized by: Marge Kaunas



Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughausstrasse 43, 8004 Zurlch, Switzerlond

Sohwaelzerisoher Kallbrisrdienst
Sorvioo sulsse d'éinlonnage
Sarvizio svizzero di taraturn
Swiss Cnllbration Service

Accraditad by the Swiss Accradilation Service (SAS) Acereditation No.: SCS 108

The Swiss Accreditallon Sorvice Is one of tho signatorlos to tho EA
fAultilataral Agraament for the recognition of callbration certificntes

Motorola MDb
CALIBRATION CERTIFICATE

Cerililcate No: DB35V2-436_ Mari1

Cliant

Objset DEIEV2 - SN: 436

QA CAL-05.v8
Calibration procedure for dipole validation kits

Callbration procadura(s)

Calibratiors date: March 18, 2011

This ealibration carillicnte documaenta ihe iracoabllity 1o national slandarda, which realizo the physical unils of measuramants (S1),
Tha maasuramania and tho uncortaintios with confidenco probability are given an the tallewdng pagos and ar part al the codificalo,

All calibrations have boan conductad in the closed laboralory laclity: envirenmant tamperature (22 + 3)°C and humidity = 70%.

Callbration Equipmoni used (MATE critical for callbration)

| Primary Standards Y] Cal Dato {Cartllicata No,) Sohodulod Callbration
Powar molar EPM-4424 GBATABO704 06-Cel-10 {No. 217-01266) Qel-11

Powar senaor HF B4A1A US372027483 06-0cl-10 (No. 217-01266) Qet-11

Rofaronce 20 dB Altenuator SN: 5006 (20g) J0-Mar-10 (Ne. 217-01188) far-11

Typo-M mismateh combinalion SN: B047.2 7 08227 a0-Mar-10 (No. 217-01162) Mar-11

Rafarence Probe ESIDVA 5N: 3206 30-Apr-10 (Mo, ES3-3206_Aprid) Apr-11

DAE4 SN: 601 10=Jun=10 (Mo, DAE4-601_Jun10) Jun=11

Sacondary Standards 10 W Check Dala (in housa) Scheduled Chaock
Powor sensor HP 84B1A MY41082317 18-0cl-02 (in houso chack Oct-08) In house chock: Oc1-11
AF generater &S SMT-06 106006 4-Aug-89 (in housa chock Ocl-08) In house check: Oat-11
MNotwark Analyzer HP O763E UBAYA00586 54206 10-0al-01 (in houso chock Oct-10) In housa chack: Oct-11

MNoma Funclion Slgnatura
Calibratad by: Dimoa |llay Laboratory Tachnlolan {2) r)%/
Approvad by; Kalja Pokovic Tachnical Mannger

Isaued: March 18, 2011

This callbration coriificate shall nat be reproduced excop! In lull withou! wrilten approval of the laboratory.

Cartilicale No: DBIGV2-436_Mar11

Page 1 ol @




Calibration Laboratory of 1,

S0, g  Schwelzerischer Kallbriordionst
™ = -
Schmid & Partner iﬁﬁ g Sorvice suisse d'dtalonnage
Enginearing AG To——u7 Servizio svizzera di taralura
Zoughaussirasse 43, B004 Zurlch, Swilzerland % ;ﬁ‘}? S Swiss Callbration Service
R R
Accrodiled by the Swiss Acoradilation Sorvico (SAS) Aceraditation No,: SCS 108

The Swiss Accreditalion Service is one of the signatories to the EA
fMultiiataral Agresment for the recognition of callbration carlificntos

Glossary:

TSL lissue simulating liquid

GonvF sansitivity in TSL / NORM x,v,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, "|[EEE Recommended Practice for Determining the Peak Spatial-

b)

Averaged Speacific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurement Techniques”, December 2003

|IEC 62209-1, "Procedure to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Fedaeral Communications Commission Office of Engineering & Technology (FCC QOET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Expasure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point iImpedance and Relurn Loss: These parameters are measured with the dipale
positioned under tha liquid filled phantom. The iImpedance staled is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Carlilicate No: DRAGV2.436_Mari i Page 2 of 9



Measurement Conditions

DASY system conliguration, as far as not

lvan on pagea 1.

DASY Verslon DASYS V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Conter - TSL 16 mm with Spacor

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

Tha following parametara and calculations wara applied.
Temperatura Parmlitivity Conductivity

Nominal Head TSL parameters 220°C 41,5 0.90 mho/m

Maasurad Head TSL parameters (22.0+0.2) °C 41.0+6% 0.89 mho/m + 6 %

Head TSL temperature during test (22.0+0.2) °C “--
SAR result with Head TSL

SAR averaged aver 1 em” (1 g) of Hend TSL Condition

SAR moasurad 250 mW Input powar 242mMW /g

SAHR normalized normalized to 1W 9.68mMW /g

SAR for nominal Head TSL parameters

narmalized lo 1W

9.7 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Hend TSL condition

SAR measurad 250 mW Input power 1.58 MW /g

SAR normalized normalized to 1W 8.32mW /g

SAR for nominal Head TSL parameters normallzed to 1W 6,36 mW /g % 16,5 % (k=2)

Corificate No; DB36V2-436_Mar11

Page dof 8




Body TSL parameters

The fallowing parameters and calculations were applied,

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 55.2 0.87 mha/m
Measured Body TSL parameters (22.0+0.2)°C F43+0% 0.89 mho/m 6 %
Body TSL temperature during test (22.2+0.2)°C

SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW Input power 266 mW /g
SAR normalized narmalized to 1W 10.2mW /g

SAR for nominal Body TSL paramators

narmalized 1o TW

10,1 MW/ g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAHR measurad 2650 mW Inpul powar 1.68mW /g

SAR normalized normalized to 1W 872mW/g

SAR for nominal Body TSL paramaters normallzed to TW 6,63 mW /g £ 16,5 % (k=2)

Carlllicate No: D835V2-436_Mar11
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Appendix

Antenna Parameters with Head TSL

Impadance, transtormad 1o fead paln flA4ti-256 jﬂ
Raturn Loss =311 dB

Antenna Parameters with Body TSL

Impndan:o, transfarmoed to load Flﬂlr‘ll 47,68 -4.0j0
Return Loss - 26,4 d8

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.378 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the leadpeint can be measured.

Tha dipola s made of standard semirigid coaxial cabla, The contor conductar of the tuadlng lina is direclly connecled lo the
sacond arm of the dipola, The anténna is tharalore short-clraulted for DC-signals,

Mo axcosslva force must bo applied to the dipele arms, bacausa they might band or the solderad connactions noar the
feadpoint may be damagad,

Design Modification by End User
The dipole has bean modiflad with Teflon Rings (TR) placed within identifled markings closa to tha and of each dipala arm,
Callbration has been performed with TR attachad te the dipala.

Additional EUT Data

Manulaciured by SPEAG
Manufactured on Dacamber 15, 2000

Corilicate No: DB35VZ2-436_Mar11 Pago 5ol 9



DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2011 10:48:36

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN:436

Communication System: CW; Frequeney: 835 MHz; Duty Cycle: 1:1

Medium: HSLO0O .
Medium parameters used: = 835 MHz; a = 0.89 mho/m; &, = 41; p = 1000 k.g!nfl
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04,2010
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 5n601; Calibrated: 10,06.2010

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
Measurement SW: DASYS52, V52.6.2 Build (424)

Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57,928 V/m; Power Drifi = 0,01 dB

Peak SAR (extrapolated) = 3.620 W/kg

SAR(1 g) = 2.42 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.816 mW/g

<Al

400

520

-0.60

-12.00

0dB =2.820mW/g

Carlficata No; DB35V2-436_Mar11 Page Gof 9



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 16,03.2011 16:11:52
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:436

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 111

Medium: MSIL.900

Medium parameters used: = 835 MHz; o = 0.99 mho/m: &, = 54.3; p = 1000 kgjnf‘
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics; DAE4 Sn601; Calibrated: 10.06,2010
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
«  Mensurement SW: DASYS2, V52.6.2 Build (424)

+ Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe¢)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56,649 V/in; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.789 W/kg

SAR(1 g) = 2.56 mW/g; SAR(10 g) = 1.68 mW/g

Maximum value of SAR (measured) = 2,988 mW/g

di

2.0
AQn
-F.20

-0.40

-12.00

0dB = 2.990mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.3

Dipole SN: 422tr
Date of last external calibration: 3/18/2011
External calibration performed by: SPEAG
1st Extension 2nd Extension
Original Internal Internal
Calibration Data: Verification: Verification: Accept / Reject
3/18/2011 3/8/2012 1/4/2013

Return loss (dB): 3 -26.9 23 274 Accept
Verify < -20dB & within 20% of original

Impedance, Real ((2): 53.3 55 51.9 Accept
Verify within +/-5 Q of original

Impedance, Imaginary (Q): 33 35 16 Accept
Verify within +/-5 Q of original

Conclusion:

Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional
year.

This review shall be repeated annually, but not to exceed a maximum 3 years from the

most recent manufacturer's calibration.

First Extension Period:

Approved extension period: 1 Year
Previous due date: 3/18/2012
NEW DUE DATE: 3/18/2013

2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period: 1 Year
Previous due date: 3/18/2013
NEW DUE DATE: 3/18/2014

3 years from date of last external calibration

Authorized by: Marge Kaunas



Calibration Laboratory of o,

S

Schmid & Partner 5“1‘“—--{5* 3

Engineering AG : —.7
Zeughausstrasse 43, 8004 Zurleh, Switzerland i&ﬁ\:‘

Acaradited by tha Swise Accraditalion Sarvice (SAS)
Tha Swiss Acoroditallon Service |s ane of the signatories to the EA
Multitateral Agreement for the rocognition of callbration cerliflcates

cient  Motorola MDb

Schwaelzerlacher Kallbrierdienst
Sorvico sulase d'dtalonnage
Saorvizio avizzere di taraiura
Swiss Collbration Service

Accraditaiion Ne.: SCS 108

Cortillente No: DB35V2-422 Mari1

CALIBRATION CERTIFICATE

EIEIET TN

Objeat Da36V2 - SN: 422

Calibration procedura(s)

Calibiration dalo:

Primary Standards
Powor motar EPM-4424,
Powor sansar HP B481A
Refarénce 20 db Attenuntor
Typa-M miamateh combinalion
Refoeronce Prabo ES3I0DVI
DAE4

Socondary Standards
Powor sangar HP B481A
AF gonoralor R&S SMT-06
Motwork Analyzer HP 0763E

Calibratod by,

Appravid by

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 18, 2011

Callbration Equipmani usad (MATE critical for callbralion)

1 —
GBE37480704
uUs37202783

SN: 5086 (200)
SN: 6047.2 7 06327
SN: 3208

SN: 601

oy

Cal Dato (Goricato No)

08-Qel=10 (No. 217-01266)
06-Qet-10 (No., 217-01266)
30-Mar-10 (No, 217-01158)
30-Mar-10 (No, 217-01162)
30-Apr-10 (Mo, ES3-3305_Apri0)
10-Jun-10 (No. DAE4-601_Jun10)

Chack Dato {in houso)

MY41002317
100008
USA7100606 54206

MNamo
Dimco llioy

Kaljn Pokovie

18:0¢1-02 (in houao chack Oct-09)
4-Aug-99 (in house chock Ocl-09)
18-0c1-01 (in house check Oct-10)

Funation
L Ehﬁrllﬂl'p' Tachnlclan

Tachnleal Managor

This calibration cortiticata shall not ba mpl::_xclucgd axcapt in full l.-,nll'n:!!l_l_w[lttun approval of the laboratory.

Thia ealibration cariifieate documants tho tracoability to nationnl standards, which reallze tha physical units of measuramaents (51).
Tho measuromaonis and tha uncenalniias wilh confidanca probabllily aro glven on tho following pagas and aro part of the cerificata.

Al calibrationa have beon condugtod in tho closod laboratory facility; anviranmant tamporature (22 £ 3)°C and humidity < 70%,

Sehadulad Calibration
Qat-11
Oot=11
Mar=11
tdar-11
Apr-11
Jun-11

Sehedulad Chock
In houso choak: Oat-11
in houss chack: Oot-11
In houso chock: Dof11

Signature
() Vieor

|asuad: March 18, 2011

Cartificate No; DB3EV2-422 Mar11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrosse 43, 8004 Zurlch, Switzerland

Sehwalzariacher Kallbriordlenst
Sarvice aulsse d'dlalonnage
Servizlo svizzaro di taratura
Swinn Collbration Service

Ancraditad by the Swiss Accradilation Sorvico (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Sorvice s one of the signatorlos to tho EA
Multilatoral Agranment for the recognition of ealibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2008, "|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, Dacembar 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
¢« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificata. All figures stated in the certificate are valid at the frequency Iindicated.

e Antenna Parameters with TSL: The dipole is mountad with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

o  SAR measured: SAR measured at the stated antenna input power,

¢ SAR normallzed: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parametars ara used to calculate the
nominal SAR result.

Corlllicato No: DB3GV2-422 Marl 1 Paga 2 ol B



Measurement Conditions

DASY system configuration, as far as not glven on page 1.

DASY Verslon DASYS V52.6.2
Extrapolation Advanced Exlrapolation
Phantom Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fragquency 836 MHz = 1 MHz
Head TSL parameters
Tha f-:IIII:IWIr'Ig Eurumolum and calculalions wara ugplied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0,90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 410+6% 0.89 mho/m + 6 %
Head TSL temperature during test (22.0+0.2) °C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR maasured 250 mW inpul power 232mW /g
SAR normalized nermalized o 1W D2amMW /g

SAR for nominal Head TSL paramaters

narmalized to 1W

9.33 MW /g = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.62mW /g
SAR normallzed narmalized to 1W B.OBmW /g

SAR for nominal Head TSL parameters

narmalized 1o 1W

6.1 mW /g = 16.5 % (k=2)

Corificate No; DB35V2-422 Marl1
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Body TSL parameters
Tha 10IICJWI{‘|_5 parametars and ealculations were appliad,

Temperature Parmittivity Conductivity
Neminal Bedy TSL parameters 22.0°C 562 0.97 mho/m
Measured Body TSL parameters (22.0 £0.2) "C 54.34+6% 0.99 mha/m 6 %
Body TSL temperature durlng test (22.2x0.2)°C
SAR result with Body TSL
SAR averaged aver 1 em” (1 g) of Body TSL Condition
SAR measurad 250 mW Input powaer 249 mW /g
SAR normalizod narmallzad to AW 10.0mW /g
SAR for nominal Body TSL parameters narmalized to 1W 8.77 mW /g £ 17.0 % (k=2)
SAR avaraged ovar 10 cm® (10 g) of Bady TSL conditlon
SAR measunad 2650 mW Input power 1.63mW /g
SAR normalized normalized to 1W 68.52mW /g
SAR for nominal Body TSL parameters normalized to 1W 6.43 mW /g £ 16.5 % (ku2)

Carlllicale No: DB3EV2-422 Mari1 Page 4ol 8



Appendix
Antenna Parameters with Head TSL

Impadance, fransformed (o fasd polnl B3302+33 ]ﬂ
Relum Loss - 26,0 dB

Antenna Parameters with Body TSL

Impedance, transformad to fead paint 4880 + 1.8
Return Loss -33.3dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.427 ne

Aftar long term use with 100W radiated powar, anly a slight warming of the dipole near the leadpeint can be measured.

Tha dipole Is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connacted to the
sacond arm of the dipole. The antenna Is tharefore shart-clrculted for DC-signals,

Mo excesslva force must ba applied to the dipole arms, bacauso thay might band or the seldored connaclions near the
feadpolnt may be damaged.

Design Modification by End User
The dipole has been madilied with Tellon Rings {TR) placad within [dentifled markings closa to tha and of each dipole am,

Calibration has been performed with TR attached to the dipole.

Additional EUT Data

Manulacturad by SPEAG
Manulacturad on August 24, 2000

Cartificate No: DB35V2-422 Mar11 Page 5 of &



DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2011 10:31:11
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35SV2 - SN:422

Communication System: CW; Frequency: 835 MHz; Duty Cycele: 1:1

Medium: HS1.900

Medium parameters used: f = 835 MHz; o = 0.89 mho/m; g, = 41; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63, 19-2007)

DASYS Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10,06.2010
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
¢« Measurement SW: DASYS2, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.580 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.476 W/kg

SAR(1 g) = 2.32 mW/g; SAR(10 g) = .52 mW/g

Maximum value of SAR (measured) = 2.692 mW/g

240
4.00
120

B.60

=12.0n

0dB =2.690mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 16.03.2011 15:51:37
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB3SVZ; Sevial: D35SV - SN:422

Communication System: CW; Frequency; 835 MHz; Duty Cyele: 111

Medium: MSL900

Medium parameters used: [ = 835 MHz, o = 0L99 mho/m; &, = 54.3; p = 1000 kg,lm“
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
#  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
s Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 100]
«  Measurement SW: DASYS52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 55,816 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.673 W/kg

SAR(I g) = 2,49 mW/g; SAR(10 g) = 1.63 mW/g

Maximum value of SAR (measured) = 2,900 mW/g

i

.40
4.0
.20

.60

<1200

0dB = 2.900mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, LLC Portable Cellular Phone SAR Test Report Number: 25560-1F FCC ID: IHDT56PF3

END OF REPORT
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